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Rubber Cylinder Sleeve for Offset Presses 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0001] The invention relates to a rubber cylinder sleeve of the type having 
a carrier sleeve which can be expanded using air and a rubber covering on the 
carrier sleeve. 

2. Description of the Related Art 

[0002] Rubber cylinder sleeves are known in which a carrier sleeve is 
provided with a rubber covering, the rubber covering comprising three or more 
layers. EP 0 421 145 B1 is to be cited here by way of example. 
[0003] In rotary offset presses, as is known, the printing image is 
transferred from the plate or forme cylinder onto the rubber cylinder and from the 
latter onto the paper running over the impression cylinder. It is only possible to 
transfer the ink, both from the printing forme onto the rubber sleeve and from the 
rubber sleeve onto the paper, if a certain minimum pressure is present, what is 
known as the line pressure between the blanket cylinder and plate or forme 
cylinder or impression cylinder. 

[0004] Here, a problem arises for quality assurance from the demand for ever 
higher productivity, and as a result of the efforts to produce impression cylinders 
which are as light and cost-effective as possible. Especially what is referred to 
as channel-less printing, in particular therefore the sleeve technique, which is 
distinguished by a printing forme applied without a channel onto a sleeve and/or 
a rubber blanket applied without a channel, allows the rigidity to be reduced 

because of the lessened oscillation excitation as a result of the missing cylinder 
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channels. As a result, the length-to-thickness ratio of the printing cylinders, or 
their relative rigidity with regard to deflection, becomes ever more unfavorable. 
The consequence of this is that, during printing operation, the shape and position 
of the printing cylinders with respect to one another change in an undesired 
manner, i.e. the printing cylinders are deflected. 

[0005] The positional change as a consequence of a deflection changes 
the printing pressure, i.e. the setting pressure between the printing cylinders 
interacting in the printing unit, this setting pressure becoming non-uniform as 
seen across the cylinder width. This printing pressure is usually determined in 
numerical values by measuring what is referred to as the imprint width, i.e. the 
width of the zone which defines the contact area of the cylinders when the 
cylinders are thrown onto one another, i.e. moved to the pressure position. This 
measurement is particularly simple in offset printing, since here one cylinder of a 
pair of cylinders always has a compressible (soft) surface. 
[0006] As a result of the mechanical misalignment remaining with this, it is 
known that folds can form in the conveyed paper web in the press nip of the 
rubber cylinder if the paper web is moving here with an irregular speed profile 
across the width because of the above-described positional change, the center 
of the paper web moving more quickly than the outside of the web, which leads 
to the formation of folds. The web transport behavior in web-fed offset presses 
is critically influenced, however, by the conveying characteristics of the rubber 
blankets. In sleeve presses, in particular, it is the case that folds may form 
across the web width, which impair the page register. To remove this problem, 
for example in DE 44 36 973 A1 , rubber sleeves have already been configured 
with a concave or convex surface geometry across the web width, i.e. a 
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thickness profile varied by the circumferential surface assuming a convex or 
concave shape on the blanket cylinder in the axial direction of the cylinder. 
[0007] In this document, it is also proposed to vary the compressibility or 
the rigidity in the axial direction, radial variables being concerned in each case 
here, i.e. the radial compressibility and the radial rigidity are taken as a basis (as 
has been the case in the prior art for a long time), but these variables should be 
different in the axial direction, according to this document, as has been 
mentioned respectively in the radial direction, i.e. as seen transversely through 
the plane of the rubber blanket. 

[0008] Although the deflection between a blanket cylinder and a plate or 
forme cylinder can be compensated for by a convex profile of the blanket- 
cylinder surface, the contact is impaired, on the other hand, between the two 
blanket cylinders in a printing unit for recto and verso printing. This has a 
negative influence on both the web transport and the ink transfer to the paper 
web. Although the contact between the two blanket cylinders in the press nip is 
improved by a concave blanket-cylinder surface, the ink transfer from the plate 
or forme cylinder to the blanket cylinder is then impaired. The results are similar 
if the compressibility or rigidity is changed in the axial direction (seen radially). 
[0009] Moreover, the above-described measures to influence the 
conveying characteristics have the disadvantage that the radial compressibility 
or radial rigidity is modified over the sleeve length, which in turn impairs the print 
quality, in particular the tonal value gain. 
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SUMMARY OF THE INVENTION 

[0010] It is an object of the present invention to develop a rubber cylinder 
sleeve of the type described in the introduction so that quality assurance in 
rotary printing is possible, in which it is possible to influence the conveying 
characteristics of the rubber sleeve without impairing the radial compressibility or 
the radial rigidity over the sleeve length. 

[001 1] According to the invention, the rubber covering has a layer with 
compressible layer elements and a layer with elastic layer elements. The elastic 
layer elements are uniform in the circumferential direction and prestrained to 
varying degrees in the axial direction so that the sleeve has a tangential elasticity 
profile which is symmetric with respect to the axial center of the sleeve. 
[0012] By virtue of the fact that, according to the invention, the elasticity of 
a rubber sleeve is modified across the web width in the circumferential direction, 
in which it is not impaired, it is firstly possible to influence the conveying 
characteristics across the paper-web width without, however, impairing the 
compressibility of the rubber sleeve. 

[0013] This measure can be applied to rubber sleeves both with and 
without gaps and also to conventional rubber blankets. 
[0014] The various features of novelty which characterize the invention 
are pointed out with particularity in the claims annexed to and forming a part of 
the disclosure. For a better understanding of the invention, its operating 
advantages, and specific objects attained by its use, reference should be had to 
the drawing and descriptive matter in which there are illustrated and described 
preferred embodiments of the invention. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] The single figure shows a rubber cylinder sleeve in cross section 
with a layer construction and the representation of profiles of the elasticity S 
("circumferential rigidity" or "circumferential elasticity"). 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

[0016] The rubber cylinder sleeve comprises an inner carrier sleeve 1 
which can be expanded using air and to which a rubber covering 2 is fixed, 
which comprises a plurality of layers 3, 4, 5. In the exemplary embodiment, the 
carrier sleeve 1 is composed of a metal, for example of steel, and is produced 
from a plate, the ends of which are welded together, so that a butt joint is 
produced. It is, however, also possible to configure the carrier sleeve 1 to be 
endless, that is to say without a butt joint, produced, for example, galvanically 
from nickel. It is also possible for the carrier sleeve 1 to be composed of a 
plastic, for example of a fiber-reinforced epoxy resin, for example CRP. In all 
cases, it is possible to expand the carrier sleeve 1 elastically by means of 
compressed air and to push it in this way axially onto a printing-unit cylinder. 
[0017] The layer construction 2 is usually vulcanized or adhesively 
bonded onto the carrier sleeve 1, forming an adhesive layer 7, butt joints being 
configured as adhesive joints. 

[0018] The construction of the layers comprises compressible layer 
elements 3 in the form of air inclusions, and layer elements 4 which influence the 
elasticity in the form of filaments/fabric structures or yarns. The filaments are 
aligned approximately in the circumferential direction of the rubber cylinder 
sleeve and advantageously have a length of approximately 10 to 30 mm. It is 
also possible to provide compressible filaments instead of the air inclusions. The 
layer construction comprises, furthermore, a rubber material 5, as is customarily 
used for rubber blankets. As has already been described, for example, in DE 
102 28 686.8, which corresponds to U.S. Application Serial No. 10/606,544, 
incorporated herein by reference, the filaments are not necessarily distributed 



uniformly in the layer 4. More air inclusions are arranged in the radial direction 
towards the carrier sleeve 1 , while the filaments are arranged more closely in the 
radial direction towards the outer surface. Correspondingly, the elasticity S in 
the region of the thickness d of the layer increases towards the outside, while the 
relative compressibility K increases towards the carrier sleeve 1. 
[0019] It is, however, equally conceivable to arrange the filaments more 
closely in the layer 4 towards the outer surface, so that the elasticity S increases 
in this direction, and to distribute air inclusions uniformly, so that the radial 
compressibility is identical across the entire width of the layer 3. 
[0020] Further variations of arranging the compressible elements and the 
compressible filaments in the radial direction are possible. This is merely a 
preferred exemplary embodiment; the layer construction 2 can have any desired 
arrangements of the layers 3, 4, 5. 

[0021] Although, in a previously described rubber sleeve, the layer 
elements in the form of filaments/yarns or fabric structures which influence the 
circumferential elasticity S are in every case incorporated uniformly in the layer 
construction 2 in the circumferential direction (that is to say in the direction of the 
arrow S), they are incorporated in the direction of the sleeve axis X in a manner 
which is prestrained to various degrees, so that a non-uniform circumferential 
elasticity profile 6a, 6b, 6c is produced across the sleeve width. 
[0022] The prestraining ("stretching" beyond the elasticity limit) of the layer 
elements 4 which influence the elasticity S of the sleeve is preferably carried out 
in a defined manner using suitable tools and producing a selected elasticity 
profile 6a, 6b, 6c, and is preserved by adhesive bonding on the carrier sleeve 1 
by means of the adhesive layer 7. It is, however, also possible to perform the 
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prestraining when the rubber sleeve is pulled onto the cylinder, with the 
disadvantage that it is no longer possible to produce the rigidity profile in such a 
defined or controlled manner. 

[0023] The term "profile" here means that different circumferential 
elasticity values S vary in the layer construction in the axial direction of the 
sleeve, under the condition that the profile is designed to be symmetrical with 
respect to the center of the sleeve width. 

[0024] In the figure, 6a, 6b and 6c denote three different profile examples 
which, although they cannot be used simultaneously, can nevertheless be 
effectively used individually. 

[0025] Thus, 6a shows a "convex" elasticity profile of the layer 
construction 2, so that it is possible to compensate for the speed differences of 
the paper web along the press nip which result in folds forming in the paper web. 
[0026] In contrast, 6b shows a "concave" elasticity profile, while 6c shows 
a "doubly convex" rigidity profile. 

[0027] It is possible to produce all the profiles shown here (and also 
further profiles) in a desired manner by prestraining the filaments/yarns or fabric 
structures and to preserve them in the rubber sleeve, which represents the core 
of the invention. 

[0028] If the geometry of the profile 6a, 6b, 6c in the layer construction 2 
of the rubber sleeve is selected carefully, a rubber blanket is obtained which has 
a uniform surface speed, during use, along the press nip through which the 
paper web runs, so that the formation of folds as a result of the varying profiles 
6a, 6b, 6c is prevented, the different radial rigidity and compressibility values 
according to the prior art not being necessary. 
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[0029] Empirical tests have shown that the best results can be achieved if 
the elasticity in the circumferential direction of the sleeve, compared with a 
rigidity which extends uniformly over the sleeve axis, has a profile in the axial 
direction in which the speed profile of the conveyed paper web across the web 
width is changed in such a way that the conveying behavior of the rubber 
cylinder sleeve is influenced across the web width in a range of -0.5% < 0 < 
+0.5%. 

[0030] The invention is not limited by the embodiments described above 
which are presented as examples only but can be modified in various ways 
within the scope of protection defined by the appended patent claims. 
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